


Table 8-11.

First cost and initial annual cost for
continuous emission monitors on CCUs,

CRUs,

and SRUs
Unit Pollutant Monitored First Initial
parameter cost, $ annual
cost, $
ccu Organic HAP co 97,100 63,400 ||
Temperature 18,900 19,500
HAP/TOC 91,300 63,900
Particulate ESP: volts/amps 32,000 20,300
matter
WS: DP, lig. and 37,300 20,400
gas flow rates
Opacity 41,200 18,400
Metallic HAP Mulitmetals (by 132,700 66,600
CEM)
" Opacity 41,200 18,400
CRU HC1 HC1l (by CEM) 104,000 65,000
HC1l (by M26A) Not 13,800
applicable
Organic Hap from per general 0 0
flare provisions
Organic Hap from Temperature 18,900 19,500
incinerator
SRU COS/CS, from Total reduced 117,600 65,900
incinerator sulfur
" Temperature 18,900 19,500
CCU Catalytic cracking unit
CEM continuous emission monitor
CRU Catalyst regeneration unit
DP Differential pressure
ESP Electrostatic precipitator
M26A EPA test method 26A for HC1
SRU Sulfur recovery unit
HAP Hazardous air pollutant
TOC Total organic carbon
WS Wet scrubber



<N oy ;v

REFERENCES

U.S. Environmental Protection Agency. Refinery process
vent data base...

U.S. Environmental Protection Agency. OAQPS Control
Cost Manual. Publication No. EPA/450/3-90-006. Office
of Air Quality Planning and Standards, Research
Triangle Park, NC. January 1990.

U.S. Environmental Protection Agency. Handbook -
Control Technologies for Hazardous Air Pollutants.
Publication No. EPA/625/6-91/014. Office of Research
and Development, Washington, DC. June 1991. pp. 4-80
through 4-90.

Reference 2.

Reference

Reference

N

Reference

U.S. Environmental Protection Agency...

8 - 13



DRAFT - June 1998

APPENDIX A

KEY DATES IN DEVELOPMENT OF BID

TABLE A-1. KXEY DATES IN THE DEVELOPMENT OF THE BID
Date Event
July 16, 1992 The EPA published initial list of

August 16-17,

1995
August 18, 1995
August 31, 1995

and September 1,
1995

December 1, 1995

December 7, 1995

June 24, 1996

February 28,

1997

hazardous air pollutant (HAP) emission
source categories (57 FR 31576)

EPA conducted information gathering
site visits to three petroleum
refineries in Pennsylvania and New
Jersey

The EPA published National Emission
Standards for Hazardous Air Pollutants
(NESHAP: Petroleum Refineries; Final
Rule (60 FR 43244). This rule, termed
Petroleum Refinery MACT I, deferred
setting NESHAP for three vents:
catalyst regeneration vents on
catalytic cracking units (CCU) and
catalytic reforming units (CRU) and
vents from sulfur recovery units (SRU).

EPA conducted information gathering
site visits to two petroleum refineries
in Louisiana.

EPA held kick-off Presumptive MACT
meeting with regulatory agency
representatives.

EPA held kick-off Presumptive MACT
meeting with representatives of
industrial stakeholders.

EPA met with representatives of
emission control device manufacturers.

EPA finalized the Preliminary
Presumptive MACT for Petroleum Refinery
Process Vents: FCC Units, Reformers,
and Sulfur Plants.
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TABLE A-1. KEY DATES (Continued)

Date

Event

July 29, 1997

September 12,
1997

September 15,
1997 through
September 17,
1997

EPA held meeting with small business
petroleum refineries to communicate
EPA's policies regarding Small Business
Regulatory Enforcement Fairness Act
({SBREFA) .

EPA conducted an information gathering
site visit to a small business
petroleum refinery in Indiana.

EPA conducted information gathering
site visits to four small petroleum
refineries in Wyoming and Utah that
have non-conventional units (non-fluid
CCU and non-Claus SRU).




APPENDIX B. HAP EMISSIONS DATA

This appendix contains the HAP emissions data used to
develop estimates of emissions in Chapter 5 for model plants and
for all units nationwide. The data for catalytic cracking and
catalytic reforming given in Tables B-1 and B-2 were provided in
a database from API and included the results of their survey of
the industry.! The data for sulfur recovery units in Table B-3
were from responses to section 114 questionnaires compiled by the
EPA.? These data are also summarized in the document developed
for the presumptive MACT process.?

REFERENCES

1. Letter from David Hansell, EER, to Robert Lucas, U.S.EPA,
transmitting the Detailed API CCU and CRU Data Base; 2nd
Draft. January 23, 1997

2. U.S Environmental Protection Agency. Responses to
Information Collection Request for Petroleum Refineries.
Office of Air Quality Planning and Standards, Research
Triangle Park, NC. 1992.

3. U.S Environmental Protection Agency. Presumptive MACT for
Petroleum Refinery Process Vents: FCC Units, Reformers, and
Sulfur Recovery Plants. Appendix B-Summary of Emissions
Data. Office of Air Quality Planning and Standards,
Research Triangle Park, NC. 1997.



TABLE B-1l. EMISSIONS DATA FOR CCU REGENERATION (abbreviations
are explained at the end of the table)

Combustion Hydro APC System Sample Substance Data Factor
type treat location source (Ib/mm bbi)
NA NA COB COB Outlet 1,3-Butadiene 114 7.00e-04
NA NA COB COB Outlet 1,3-Butadiene 114 9.00e-04
Complete Yes C\COB\ESP ESP Outiet 1,3-Butadiene Test 4.82e-02
NA NA ESP ESP Outlet Acetaldehyde ICR 2.980+00
NA NA ESP ESP Outlet Acetaldehyde Test 3.008+00
Partial NA C\COB\ESP ESP Outlet Acetaldehyde Test 1.34e+01
Complete Yes g\ngHB\ESP\ ESP Outlet Acetaldshyde Test 1.35e+01
Complete Yes C\COB\ESP ESP Outlet Acetaldehyde Test 2.07e+01
NA NA COB\ESP NA Acetaldehyde Test 2.47e+01
NA NA COB\ESP ESP Outlet Acstaldehyde 114 3.020401
Partial NA C\COB\ESP ESP Cutlet Acetaldehyde Test 3.418401
Partial Yes C\COB\ESP ESP Outlet Benzene Test 7.25e-01
Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.98e+00
Partial Yes C\COB\ESP ESP Outlet Benzene Test 2.786+00
Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.06e401
Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.17e401
NA NA ESP ESP Cutlet Benzene Test 3.97e+01
NA NA ESP ESP Outlet Benzene ICR 4.308+01
Complete Yes g})V\éHB\ESP\ ESP Outlet Cyanide ICR 2.83e+01
Complete Yes \gIHB\ESP\CO COB Outlet Cyanide Test 3.55¢+01
NA NA ESP ESP Cutlet Formaldehyde ICR 1.03e+01
NA NA ESP ESP Cutlet Formaldehyde Tost 1.04e+01
Partial NA C\COB\ESP ESP Cutlet Formaldehyde Test 1.316401
Complete Yes C\COB\ESP ESP Outlet Formaldehyde Test 1.63e+01
Partial NA C\COB\ESP ESP Outlet Formaldehyde ICR 1.92e+01
NA NA COB\ESP NA Formaldshyde Test 2.68e+01
Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 2.838+01
NA NA COB\ESP ESP Qutiet Formaldehyde 114 3.15e+01
Complete Yes NA NA Formaldehyde sV 7.89e+01
Complete Yes g})V\éHB\ESP\ ESP Outlet Formaldshyde ICR 9.28e+02
Complete Yes C\WHB\ESP\ ESP Outlet Formaldehyde Test 9.56e+02
COB

Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 6.18e+04
Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 1.40e405
NA NA C\ESP ESP Outlet Hydrogen Cyanide Test 7.84e-01
NA NA COB\ESP NA Hydrogen Cyanide Test 1.40e+01
Complete Yes C\COB\ESP ESP Outlet Hydrogen Cyanide Test 2.46e+01
Complete Yes g\oV\éHB\ESP\ ESP Outlet Hydrogen Cyanide Test 2.90e+01
Partial Yes C\COB\ESP NA Hydrogen Cyanide 114 1.949+02
NA NA ESP ESP Outlet Hydrogen Cyanide Test 2.58e+03
Complete Yes WHB\VS VS Outlet n-Hexane 114 5.418+01
Partial Yes C\COB\ESP ESP Outlet Toluene Test 8.05e-02
Partial Yes C\COB\ESP ESP Outlet Toluene Test 9.01e-02
Partial Yes C\COB\ESP ESP Outlet Toluene Test 1.27e-01
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TABLE B-1l. EMISSIONS DATA FOR CCU REGENERATION (continued)

Combustion Hydro APC System Sample Substance Data Factor

type treat location source (Ib/mm bbl)

Partial Yes C\COB\ESP ESP Outlet Toluene Test 3.74e+00

NA NA COB\ESP ESP Outlet Toluens ICR 1.38e+03

NA NA COB\ESP ESP Outlet Total Xylene ICR 9.00e+01

Partial Yes C\COB\ESP ESP Qutlet 2-Methylnaphthalene Test 2.61e-02

Complete Yes WHB\ESP\CO COB Outlet Phenol Test 2.27e-04
B

Complete Yes C\COB\ESP ESP Outlet Phenol Test 8.41e-01

NA NA ESP ESP Outlet Phenol ICR 1.11e+00

NA NA ESP ESP Outlet Phenol Test 1.168+00

NA NA COB\ESP ESP Outlet Phenol 114 2.158+01

NA NA C\ESP ESP Outlet Phenol Test 4.09e+01

Complete Yes WHB\ESP\CO COB Outlet Acenaphthens Test 4.90e-04
B

Partial Yes C\COB\ESP ESP Outlet Acenaphthene Test 6.080-03

Complete Yes WHB\ESPACO COB Outlet Acenaphthylene Test 3.54e-04
B

Complete Yes C\COB\ESP ESP Outlet Acenaphthylene " Test 2.570-01

Complete Yes WHB\ESPACO  COB Outlet Anthracene Test 1.13e-03
B

NA NA C\ESP ESP OQutlet Anthracene Test 2.03e-01

Complete Yes WHB\ESPACO  COB Outlet Benzo(a)anthracene Test 5.24e-04
B

Partial Yes C\COB\ESP ESP Outlet Benzo(a)pyrense Test 1.06e-02

Complete Yes WHB\ESPACO  COB Outlet Benzo(b)flucranthene Test 1.06e-03
B

Partial Yes C\COB\ESP ESP Outlet Benzo(b)fluoranthene Test 5.94e-03

Complete Yes WHB\ESPACO COB Outlet Benzo(e)pyrene Test 4.54e-04
B

Partial Yes C\COB\ESP ESP Outlet Benzo(g,h,i)perylens Test 4.60e-03

Complete Yes WHB\ESPACO COB Outlet Benzo(k)fluoranthene Test 3.660-04
B

Partial Yes C\COB\ESP ESP Outlet Benzo(k)fluoranthene Test 4.86e-03

Complete Yes WHB\ESP\CO  COB Outlet Chrysens Test 2.56e-03
B

Partial Yes C\COB\ESP ESP Outlet Chrysens Test 3.98e-03

Partial Yes C\COB\ESP ESP Outlet dibenz(a,h)anthracen Test 4,58e-03

e

Partial Yes C\COB\ESP ESP OQutlet Fluoranthene Test 4.92e-03

NA NA C\ESP ESP Outlet Fluoranthene Test 2.71e-01

Complete Yes WHB\ESPACO  COB Outlet Fluorene Test 1.92e¢-03
B

Partial Yes C\COB\ESP ESP Qutlet Fluorene Test 6.52e-03

NA NA C\ESP ESP Qutlet Fluorene Test 1.01e-01

Partial Yes C\COB\ESP ESP OQutlet Indeno(1,2,3-cd)pyren Test 4.38e-03

e

Complete Yes WHB\ESP\CO COB Cutiet Naphthalene Test 1.026-01
B

Partial Yes C\COB\ESP ESP Outlet Naphthalene Test 8.64e-01

NA NA ESP ESP Outlet Naphthalense ICR 1.52e+00

NA NA ESP ESP Outlet Nephthalene Test 1.566+00

NA NA C\ESP ESP Outlet Naphthalens Test 1.68e+00
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TABLE B-1l. EMISSIONS DATA FOR CCU REGENERATION (continued)

Combustion Hydro APC System Sample Substance Data Factor
type treat location source {lb/mm bbl)
NA NA COB\ESP NA PAH (Total) Test 8.05e+00
Partial Yes C\COB\ESP COB Outlet PAH (Total) 114 1.94e4+02
Complete Yes \gIHB\ESP\CO COB Outlet Phenanthrene Test 1.15e-02
Partial Yes C\COB\ESP ESP Outiet Phenanthrene Test 2.409-02
NA NA ESP ESP Outlet Phenanthrene Test 1.48e-01
NA NA C\ESP ESP Cutlst Phenanthrene Test 7.94e-01
NA NA COB\ESP NA Phenglics (Total) Test 2.02e+01
Complets Yes WHB\ESP\CO COB Outlet Pyrene Test 2.49¢-03
B
Partial Yes C\COB\ESP ESP Outlet Pyrene Test 4.42¢-03
NA NA COB COB Outiet Antimeny 114 3.20e-02
Partial Yes C\COB\ESP ESP Outlet Antimony Test 4.36e-02
NA NA COB COB Outlet Antimony 114 4.40e-02
Complete Yes ESP ESP Cutlet Antimony 114 5.00e-02
Complete Yes ESP . ESP Outlet Antimony 114 1.00e-01
Partial No Regen Outlet Antimony Test 2.33e+00
Complete Yes ESP ESP Outlet Antimony 114 5.53e+00
Partial No C\ESP\COB COB Qutiet Antimony ICR 9.85e+00
NA NA COB COB Outlet Arsenic 114 1.00e-03
NA NA COB COB Outlet Arsenic 114 1.00e-03
Partial Yes C\COB\ESP ESP Outlet Arsenic Test 6.87e-02
Partial Yes C\COB\ESP ESP Outlet Arsenic Test 7.40e-02
Complete Yes C\CCB\ESP ESP Cutlet Arsenic Test 1.21e-01
Partial NA C\COB\ESP ESP Outlet Arsenic Test 1.67e-01
NA NA C\ESP ESP Outlet Arsenic Test 2.29e-01
Partial NA C\COB\ESP ESP Outlet Arsenic Teost 2.8%e-01
Partial Yes C\COB\ESP ESP Cutlet Arsenic Test 3.97e-01
Partial NA C\COB\ESP ESP Outlet Arsenic ICR 4,70e-01
Partial NA C\COB\ESP ESP Outlet Arsenic Test 1.12e+00
Partial Yes C\COB\ESP ESP Outlet Arsenic Test 1.43e+00
Partial No | Regen Outlet Arsenic Test 1.70e+00
NA NA COB COB Outlet Beryllium 114 2.00e-03
NA NA COB COB Outlet Beryllium 114 3.00e-03
Partial No | Regen Qutlet Beryllium Test 5.36e-02
Partial Yes C\COB\ESP ESP Outlet Beryllium Test 6.58e-02
NA NA COB COB Outlet Cadmium 114 4.008-03
NA NA COB COB Outlet Cadmium 114 5.00e-03
Partial NA C\COB\ESP ESP Outlet Cadmium ICR 2.00e-02
Partial NA C\COB\ESP ESP Outlet Cadmium Test 2.06e-02
Partial Yes C\COB\ESP ESP Outlet Cadmium Test 4.49e-02
Partial NA C\COB\ESP ESP Outlet Cadmium Test 9.24e-02
NA NA ESP ESP Outlet Cadmium ICR 2.80e-01
NA NA ESP ESP Outlet Cadmium Test 2.968-01
Partial No | Regen Outlet Cadmium Test 3.41e-01
Partial Yes C\COB\ESP ESP Outlet Cadmium Test 8.70e-01
Partial Yes C\COB\ESP ESP Outlet Cadmium Test 1.65e+00
Partial Yes C\COB\ESP ESP Outlet Cadmium Test 2.82e+00
NA NA COB COB Outlet Chromium 114 4.30e-02
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TABLE B-1l. EMISSIONS DATA FOR CCU REGENERATION (continued)

Combustion Hydro APC System Sample Substance Data Factor
type treat location source {lb/mm bbl)
NA NA COB COB Outlet Chromium 114 5.80e-02
Partial NA C\COB\ESP ESP Outlet Chromium Test 1.26e-01
Partial Yes C\COB\ESP ESP Outlet Chromium Test 2.43e-01
Partial NA C\COB\ESP ESP Outlet Chromium ICR 2.90e-01
Complete Yes \éVHB\ESP\CO COB Outlet Chromium Test 4.99e-01
Partial NA  C\COB\ESP ESP Outlet Chromium Test 5.01e-01
NA NA C\ESP ' ESP Outlet Chromium Test 5.66e-01
Partial Yes C\COB\ESP ESP Outlet Chromium Test 8.308-01
Complete Yes gBWBHB\ESP\ ESP Outlet Chromium ICR 9.00e-01
Complete Yes C\COB\ESP ESP Outlet Chromium Test 9.47e-01
Complete Yes gg/\{BHB\ESM ESP Outlet Chromium Test 9.79e-01
Partial No | Regen Outlet Chromium Test 1.11e+00
Partial Yes C\COB\ESP ESP Outlet Chromium Test 1.16e+00
Partial Yes C\COB\ESP ESP Outlet Chromium Test 2.10e+400
NA NA ESP ESP Outlet Chromium ICR 2.59e+00
NA NA ESP ESP Outlet Chromium Test 2.93e+00
Partial NA C\COB\ESP ESP Outlet Chromium Test 7.586+00
Partial Yes C\COB\ESP ESP Outlet Chromium Test 1.18e401
Partial NA C\COB\ESP ESP Outlst Chromium Test 2.71e+01
NA NA COB COB Outlet Cobalt 114 6.00e-03
NA NA COB COB Outlet Cobalt 114 9.00e-03
Complete Yes ESP ESP Outlet Cobalt 114 2.10e-01
Complete Yes ESP ESP Outlset Cobalt 114 4.10e-01
Partial No | Regen Outlet Cobalt Test 1.13e+400
Complete Yes ESP ESP Outlet Cobalt 114 1.499+00
NA NA COB COB Outlet Lead 114 1.05e-01
NA NA COB COB Outlet Lead 114 1.45e-01
Complete Yes WHB\S VS Outlet Lead 114 1.80e-01
Partial NA C\COB\ESP ESP Outlet Lead ICR 2.70e-01
Partial Yes C\COB\ESP ESP Outlet Lead Test 2.81e-01
Complete Yes \éVHB\ESF'\CO COB Outlet Lead Test 2.82e-01
Partial NA C\COB\ESP ESP Outlet Lead Test 4,54¢-01
Partial Yes C\COB\ESP ESP Outlet Lead Test 6.06e-01
Partial Yes C\COB\ESP ESP Outlet Lead Test 1.563e+00
Complete Yes C\COB\ESP ESP Outlet Lead Test 1.65e+00
Partial NA C\COB\ESP ESP Qutlet Lead Test 2.848+00
Partial Yes C\COB\ESP ESP Qutlet Lead Test 3.508+00
NA NA C\ESP ESP Qutlet Lead Test 4.52e+00
Partial NA C\COB\ESP ESP Outlet Lead Test 5.45e+00
Partial Yes C\COB\ESP ESP Qutlet Lead Test 6.200+00
Partial No | Regen Outlet Lead Test 6.29e+00
NA NA NESP NA Lead 114 6.72e+00
Partial NA C\COB\ESP ESP Outlet Lead Test 9.17e+00
Partial NA C\COB\ESP ESP Outlet Manganese Test 3.69e-01
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TABLE B-1l.

EMISSIONS DATA FOR CCU REGENERATION (continued)

B-6

Combustion Hydro APC System Sample Substance Data Factor
type treat location source (Ib/mm bbl)
Complete Yes WHB\ESP\CO  COB Outlet Manganese Test 3.71e-01
B
NA NA C\ESP ESP Outlet Manganese Test 6.26e-01
Partial Yes C\COB\ESP ESP Qutlet Manganese Test 1.050+00
Partial NA C\COB\ESP ESP Outlet Manganese Test 1.78e+00
Complete Yes C\COB\ESP ESP Outlet Manganese Test 2.09e+00
NA NA ESP ESP Outlet Manganese ICR 2.32e+00
NA NA ESP ESP Outlet Manganese Test 2.45e+00
Partial No | Regen Outlet Manganese Test 6.69e+00
Complete Yes CgVHBESP\ ESP Outlet Manganese ICR 1.08e+01
coB
Complete Yes C\WHB\ESP\ ESP Outlet Manganese Test 1.10e+01
ceB
Partial NA C\COB\ESP ESP Qutlet Manganese Test 1.420+01
Partial NA C\COB\ESP ESP OQutlet Manganese Test 2.30e401
NA NA COB COB Outlet Mercury 114 1.00e-03
NA NA COB COB Outlet Mercury 114 1.00e-03
Partial NA C\COB\ESP ESP Outlet Mercury Test 3.07e-02
Partial NA C\COB\ESP ESP Outlet Mercury Test 3.49e-02
Complete Yes C\COB\ESP ESP Outlet Mercury Test 6.98e-02
NA NA C\ESP ESP Outlet Mercury Test 7.04e-02
Partial Yes C\COB\ESP ESP Outlet Mercury Test 1.48e-01
Partial NA C\COB\ESP ESP Outlet Mercury Test 1.62e-01
NA NA ESP ESP Cutlst Mercury ICR 3.00e-01
NA NA ESP ESP Outlet Mercury Test 3.19e-01
Complete Yes g\OV\éHB\ESP\ ESP Outlet Mercury Test 4.58e-01
Complete Yes g\gYaHB\ESP\ ESP Cutlet Mercury ICR 6.00e-01
Partial No 1 Regen Outlet Mercury Test 2.88e+00
Complete No WHB\ESP ESP Outlet Nickel ICR 2.208-03
Partial NA C\COB\ESP ESP Outlet Nickel ICR 2.00e-02
Partial NA C\COB\ESP ESP Outlet Nickel Test 4.31e-01
Partial No COB Regen Outlet Nickel 114 5.50e-01
NA NA C\ESP ESP Outlet Nickel Test 5.53e-01
Partial NA C\COB\ESP ESP Outlet . Nickel Test 8.62e-01
Complete Yes C\COB\ESP ESP Outlet Nickel Test 1.39e+00
Partial Yes C\COB\ESP ESP Outlet Nickel Test 1.39e+00
Complete Yes ESP ESP Outlet Nickel 114 1.48e+00
Complete Yes WHB\ESP ESP Outlet Nickel ICR 1.49e+00
Partial Yes C\COB\ESP ESP Outlet Nickel Test 2.39e+00
Complete Yes C\WHB\ESP\ ESP Outlet Nickel ICR 3.20e+00
coB
Complete Yes WHB\WS VS Outlet Nickel 114 3.23e+00
Complete Yes ESP ESP Qutlet Nickel 114 3.55e+00
Complete Yes ggVHB\ESP\ ESP Outlet Nickel Test 3.74e+00
B
Complete Yes WHB\ESP\CO  COB Outlet Nicke! Test 5.21e+00
B
NA NA ESP ESP Outlet Nickel ICR 5.470+00




TABLE B-1. EMISSIONS DATA FOR CCU REGENERATION (continued)

Combustion Hydro APC System Sample Substance Data Factor
type treat location source (Ib/mm bbl)
Partial Yes C\COB\ESP ESP Outlet Nickel Test 6.40e+00
Partial NA C\COB\ESP ESP Outlet Nickel Test 6.54e+00
NA NA C Cyclone Outlet  Nickel ICR 7.19e+00
NA NA ESP ESP Qutlet Nickel ICR 8.03e+00
Complete Yes WHB\C\ESP ESP Outlet Nickel ICR 1.05e+01
Partial No COB COB Outlet Nickel 114 1.34e+01
Complete Yes ESP ESP Outlet Nickel 114 1.35¢+01
Partial Yes C\COB\ESP ESP Outlet Nickel Test 1.41e+01
NA NA ESP ESP Outlet Nickel Test 2.21e+01
Complete Yes NA NA Nickel Sv 2.798+01
Partial No C\ESP\COB COB Outlet Nickel ICR 4.31e+01
Partial NA C\COB\ESP ESP Qutlet Nickel Test 4.53e+01
Partial No | Regen Outlet Nickel Test 3.36e+02
Partial NA C\COB\ESP ESP Qutlet Selenium ICR 2.00e-02
Complete Yes C\COB\ESP ESP Outlet Selenium Test 3.23e-02
Partial NA  C\COB\ESP ESP Qutlet Selenium Test 3.38e-02
Partial NA C\COB\ESP ESP Qutlet Selenium Test 2.54e-01
Partial NA C\COB\ESP ESP Qutlet Selenium Test 4.23e-01
NA NA C\ESP ESP Outlet Selenium Test 9.34e-01
Complete Yes \éVHB\ESP\CO COB Outlet Selenium : Test 9.44e-01
Partial Yes C\COB\ESP ESP Outlet Selenium Test 2.02e+00
Partial No | Regen Outlet Selenium Test 3.34e+00
Partial Yes C\COB\ESP ESP Outlet Selenium Test 4.96e+00
Partial Yes C\COB\ESP ESP Outlet Selenium Test 7.61e400
Partial Yes C\COB\ESP ESP Qutlet Selenium Test 1.40e+01
Partial Yos C\COB\ESP ESP Outlet Chlorine Test 5.04e+00
Complete Yes WHB\ESP\CO COB Outlet HCl Test 5.280+02
B
Partial Yes C\COB\ESP ESP Outlet HCl Test 6.67e+02
Partial Yes C\COB\ESP ESP Outlet HCI Test 8.400+02
Partial Yes C\COB\ESP ESP Cutlet SF Total Test 5.51e-07
Partial Yes C\COB\ESP ESP Qutlet 6F 123478 Test 6.24e-07
Partial Yes C\COB\ESP ESP Cutlet 6F 123678 Test 3.75e-07
Partial Yes C\COB\ESP ESP Outlet 6F 234678 Test 6.51e-07
Partial Yes C\COB\ESP ESP Outlet 6F Total Test 1.07e-06
Partial Yes C\COB\ESP ESP Qutlet 7D 1234678 Test 9.45e-07

{Badial______¥es CVCORVSP ___FSpoutiet __ZRJotal _____Test ___odieO7
APC = air pollution control

C = cyclone

COB = carbon monoxide boiler »
ESP = electrostatic precipitator

| = incinerator

ICR = information collection request

Ib/mm bb! = pounds per million barrels

NA = not available

VS = venturi scrubber

WHB = waste heat boiler

5F = pentachlorodibenzofuran

6F = hexachlorodibenzofuran

7D = heptachlorodibenzo-p-dioxin




TABLE B-1. EMISSIONS DATA FOR CCU REGENERATION (continued)

114 = section 114 request
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TABLE B-2.

iven at end of table
Design APC Sample
System location

EMISSIONS DATA FOR CRU REGENERATION (abbreviations

e

Type Substance Data Factor
Source (Ib/mm bb)

Continuous PC Regen Outlet Uncontrolled 1,2-Dichloroethane 114
Cyclic SCS/Flare Regen Outlet Uncontrolled Benzene 114 5.00e-03
Continuous PH Heater Cutlet Controlled Benzene ICR 1.008-01
Cyclic SCS SCS Outlet Controlled Benzene 114 2.14e-01
Cyclic SCS/Flare Regen Outlet Uncontrolled Benzene 114 4.27e+00
Cyclic PS Regen Outiet Uncontrolled Benzene 114 6.54e+00
Continuous PH Heater Cutlet Controlled Benzens ICR 7.09e+00
Cyclic SCS/Flare Flare Outlet Controlled Hydrogen Sulfide 114 7.10e-05
Cyclic None Regen Outlet Uncontrolled n-Hexanse 114 8.560+02
Continuous PH Heater Outlet Controlled Toluene ICR 2.70e-01
Continuous PH Heater Outlet Controlled Toluene ICR 1.89e+01
Continuous PH Heater Outlet Controlled Total Xylene ICR 1.90e-01
Continuous PH Heater Outlet Controlled Total Xylene ICR 1.37e+01
Continuous None Regen Outlet Uncontrolled VOC (Total) 114 5.85e+00
Cyclic SCS SCS Outlet Controlled VOC (Total) 114 1.71e+01
Cyclic SCS/Flare Flare Outlet Controlled VOC (Total) 114 7.96e401
Cyclic PS Regen Cutlet Uncontrolled VOC (Total) 114 1.99e+02
Cyclic PS Regen Cutlet Uncontrolled VOC (Total) 114 6.42e+02
Semi-Regenerativ S " S Outlet Controlled VOC (Total) 114 7.4104+02
e
Cyclic None - Regen Outlet Uncontrolled VOC (Total) 114 1.74e+03
Semi-Regenerativ CI\C Cyclone Qutlet  Controlled VOC (Total) 114 7.99e+03
e
Semi-Regenerativ Ccs CS Outlet Controlled Particulate Test 5.79e-04
e .
Cyclic SCS/Flare Regen Outlet Uncontrolled Particulate 114 5.94e-03
Cyclic SCS/Flare Regen Outlet Uncontrolled Particulate 114 3.49e400
Continuous None Regen Outlet Uncontrolled Particulate 114 5.85e+00
Continuous PC Regen Outlet Uncontrolled Particulate 114 2.70e+01
Continuous na Heater Outlet Controlled Particulate Test 1.78e+03
Semi-Regenerativ S S Outlet Controlled Particulate 114 2.5%e403
e
Semi-Regenerativ CI\C Cyclone Outlet  Controlled Particulate 114 2.48e+04
e
Continuous PH Heater Outlet Controlled Naphthalene ICR 1.00e-02
Continuous PH Heater Outiet Controlled Naphthalene ICR 9.50e-01
Cyclic SCS SCS Outlet Controlled PAH (Total) 114 4.47¢+00
Continuous PC Regen Outlet Uncontrolled PAH (Total) 114 4.35e+02
Continuous None Regen Outlet Uncontrolled PAH (Total) 114 8.57e+02
Continuous None Regen Qutlet Uncontrolled PAH (Total) 114 3.7%e+03
Semi-Regenerativ Ccs CS Outlet Controlled Cadmium Test 9.73e-08
e
Semi-Regenerativ CcSs CS Outlet Controlled Chromium Test 6.55e-07
e
Semi-Regenerativ VSA VSA Outlet Controlled Chromium ICR 1.50e-02
e
Semi-Regenerativ VSA VSA Outlet Controlled Chromium ICR 1.508-02
e
Semi-Regenerativ VSA VSA Outlet Controlled Chromium ICR 2.10e-02




TABLE B-2. EMISSIONS DATA FOR CRU REGENERATION (continued)

Design APC Sample Type Substance Data Factor
System location Source (Ib/mm bbi)

Semi-Regenerativ cs CS Outlet Controlled Lead Test 3.03e-07
e

Semi-Regenerativ (o13) CS Outlet Controlled Manganese Test 7.826-03
e

Semi-Regenerativ Cs CS Outlet Controlled Mercury Test 1.90e-08
e

Semi-Regenerativ Cs CS Outlet Controlled Nickel Test 3.27e-06
e

Semi-Regenerativ VSA VSA Outlet Controlled Nickel ICR 3.508-02
e

Semi-Regenerativ VSA VSA Outlet Controlled Nickel ICR 3.50e-02
e

Semi-Regenerativ VSA VSA Outlet Controlied Nickel ICR 4.90e-02
e

Cyclic SCS SCS Outlet Controlled Chlorine 114 2.58e-01
Continuous None Regen Cutlet Uncontrolied Chlorine 114 4.40e-01
Continuous None Regen Outlet Uncontrolled Chlorine sV 4.50e-01
Continuous None Regen Outlet Uncontrolled Chlorine 114 6.00e-01
Continuous na Heater Outlet Controlled Chlorine Test 1.41e+01
Continuous None Regen Outlet Uncontrolled Chlorine 114 1.460+01
Semi-Regenerativ None Regen Outlet Uncontrolled Chlorine ICR 8.20e+01
e

Continuous None Regen Outlet Uncontrolled Chlorine 114 9.308401
Continuous None Regen Outlet Uncontrolled Chlorine 114 1.16e+02
Continuous None Regen Outlet Uncontrolled Chlorine ICR 1.750+02
Continuous None Regen Outlet Uncontrolled Chlorine 114 1.83e+02
Continuous PC Regen Outlst Uncontrolled Chlorine 114 4.08e+02
Cyclic SCS/Flare Regen Outlet Uncontrolled HCI 114 3.108-02
Semi-Regenerativ CS CS Outlet Controlled HCI Test 5.776-02
e

Cyclic PS Regen Cutlet Uncontrolled HCI 114 1.00e-01
Cyclic SCS/Flare Flare Outlet Controlled HCI 114 1.50e-01
Cyclic None Regen Outlet Uncontrolled HCI 114 1.41e+00
Cyclic None Regen Outlet Uncontrolled HCI 114 3.24e+00
Cyclic SCS SCS Outlet Controlled HCI 114 4.00e+00
Cyclic SCS/Flare Regen Outlet Uncontrolled HCI 114 2.51e+01
Continuous PC Regen Outlet Uncontrolled HCI 114 2.71e+01
Continuous None Regen Outtet Uncontrolled HCI 114 3.40e+01
Cyclic None Regen Outlet Uncontrolted HCI 114 4.49e+02
Cyclic None Regsn Outlet Uncontrolted HCI 114 4.486+02
Semi-Regenerativ None Regen Outlet Uncontrolled HCI ICR 4.52e+02
e

Continuous None Regen Outlet Uncontrolled HCl SV 5.40e+02
Cyclic None Regen Cuttet Uncontrolled HCI 114 5.750+02
Continuous None Regen Outlet Uncontrolled HCI 114 6.71e402
Continuous None Regen Outlet Uncontrolled HCI 114 7.528402
Continuous None Regen Outlet Uncontrolled HCI 114 7.8%e402
Continuous None Regen Outlet Uncontrolled HCI 114 9.42e402
Cyclic None Regen Cutlet Uncontrolled HCI 114 1.12e+03
Cyclic None Regen Outlet Uncontrolled HCI 114 1.14e+03
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TABLE B-2.

EMISSIONS DATA FOR CRU REGENERATION (continued)

e

Design APC Sample Type Substance Data Factor
System location Source (Ib/mm bbtl)

Continuous None Regen Outlet Uncontrolled HCI ICR 1.246403
Continucus na Heater Outlet Uncontrolled HCI Test 2.17e403
Cyclic None Regen Outlet Uncontrolled HCI 114 2.390+03
Continuous None Regen Outlet Uncontrolled HCI 114 3.16e+03
Continuous None Regen Outlet Uncontrolled HCI 114 3.600+03
Continuous None Regen Outlet Uncontrolled HCI 114 3.97e+03
Cyclic None Regen Outlet Uncontrolled HCI 114 8.436+03
Semi-Regenerativ Cs CS Outlet Controlled 4F 2378 Test 8.648-12
e

Semi-Regenerativ CHWFlare Regen Cutlet Uncontrolled 4F 2378 Test 3.84e-10
e

Semi-Regenerativ cs CS Outlet Controlled 4F Total Test 8.64e-12
e

Semi-Regenerativ CN\Flare Cl Outlet Controlled 4F Total Test 1.50e-09
e

Semi-Regenerativ Ch\Flare Regen Outlet Uncontrolled 4F Total Test 4.48e-09
e

Semi-Regenerativ Cl\Flare Regen Outlet Uncontrolled 5D 12378 Test 2.23e-10
e

Semi-Regenerativ Cl\Flare Regen Outlet Uncontrolled 5D Total Test 5.89e-10
e

Semi-Regenerativ CS CS Cutlst Controlled 5F 12378 Test 1.49e-11
e

Semi-Regeneratlv CI\Flare Cl Outlet Controlled 5F 12378 Test 1.79e-10
e

Semi-Regeneratlv Ci\Flare Regen Outlet Uncontrolled 5F 12378 Test 7.75e-10
]

Semi-Regenerativ CS CS Outlst Controlled 5F 23478 Test 1.10e-11
e

Semi-Regenerativ CI\Flare Cl Outlet Controlled 5F 23478 Test 3.53e-10
e

Semi-Regenerativ CN\Flare Regen Outlet Uncontrolled 5F 23478 Test 1.816-09
e

Semi-Regenerativ (o1] CS Outlet Controlled SF Total Test 6.10e-11
e

Semi-Regenerativ Ci\Flare C! Outlet Controlled 5F Total Test 2.380-09
e

Semi-Regenerativ Cl\Flare Regen Outlet Uncontrolled SF Total Test 8.48e-09
e

Semi-Regenerativ CW\Flare Regen Outlet Uncontrolled 6D 123478 Test 1.98e-10
e

Semi-Regenerativ Cs CS Outlet Controlled 6D 123789 Test 5.78e-12
e

Semi-Regenerativ CSs CS Outlet Controlled 6D Total Test 1.256-11
e

Semi-Regenerativ Cl\Flare Cl Outlet Controlled 6D Total Test 4.60e-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 6D Total Test 2.13e-09
e

Semi-Regenerativ (01] CS Outlet Controlled 6F 123478 Test 2.91e-11
e

Semi-Regenerativ CHh\Flare Cl Outlet Controlled 6F 123478 Test 3.96e-10

B-11




TABLE B-2.

EMISSIONS DATA FOR CRU REGENERATION (continued)

]

WM
System location Source (tb/mm bbl)
Semi-Regenerativ Ci\Flare Regen Cutlet Uncontrolled 6F 123478 Test 1.75¢-08
:emi-Regenerativ cs CS Outlet Controlled 6F 123678 Test 2.91e-11
eSemi-Flegenerativ Ci\Flare Cl Qutlet Controlled 6F 123678 Test 5.30e-10
e
Semi-Regensrativ Ci\Flare Regen Outlet Uncontrolled 6F 123678 Test 1.78e-09
e
Semi-Regenerativ cs CS Outlet Controlled 6F 234678 Test 1.13e-11
e
Semi-Regenerativ CN\Flare Cl Outlet Controlled 6F 234678 Test 1.04e-09
e
Semi-Regenerativ CN\Flare Regen Outlet Uncontrolled 6F 234678 Test 2.05e-08
e
Semi-Regenerativ (013 CS Outlet Controlled 6F Total Test 5.15e-11
e
Semi-Regenerativ CI\Flare Cl Outlet Controlled 6F Total Test 3.93e-09
;emi-Regenerativ Cl\Flare Regen Outlet Uncontrolled 6F Total Test 1.30e-08
e
Semi-Regenerativ (013] CS Outlet Controlled 7D 1234678 Test 9.45e-12
e
Semi-Regenerativ Cl\Flare Cl Outlet Controlled 7D 1234678 Test 6.35e-10
e
Semi-Regenerativ Cl\Flare Regen Cutlet Uncontrolled 7D 1234678 Test 1.16e-09
e
Semi-Regenerativ Ccs CS Outlet Controlled 7D Total Test 1.80e-11
e
Semi-Regenerativ Cl\Fiare Cl Outlet Controlled 7D Total Test 1.02e-09
:emi-Regenerativ CI\Flare Regen Cutlet Uncontrolled 7D Total Test 2.30e-09
:emi-ﬂegenerativ CS CS Outlet Controlled 7F 1234678 Test 1.37e-11
;emi-Regenerativ Ci\Flare Cl Outlet Controlled 7F 1234678 Test 1.54e-09
e
Semi-Regenerativ Ch\Flare Regen Qutlet Uncontrolled 7F 1234678 Test 4.87e-09
;emi-Flegenerativ cs CS Outlet Controlled 7F 1234789 Test 9.73e-12
;emi-Hegenerativ Ci\Flare Cl Outlet Controlled 7F 1234789 Test 9.19e-10
Zemi-Regenerativ C\Flare Regen Outlet Uncontrolled 7F 1234789 Test 1.38e-09
gemi-Regenerativ Cs CS Outlet Controlled 7F Total Test 2.22¢-11
e
Semi-Regenerativ CI\Flare Cl Outlet Controlled 7F Total Test 2.87e-09
;emI-Regeneraliv Cl\Flare Regen Outlet Uncontrolled 7F Total Test 8.10e-09
eSemi-Reganerativ Ccs CS Cutlet Controlled 8D Test 1.99e-11
:emi-Regenerativ Cli\Flare Regen Outlet Urcontrolled 8D Test 4.23e-09
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Design APC Sample Type Substance Data Factor
System location Source (Ib/mm bbl)

Semi-Regenerativ Cl\Flare Cl Outlet Controlled 8D Test 4.450-09
;emi-Regenerativ cs CS Outlet Controlled 8F Test 1.86e-11
gemi-Regenerativ Cl\Flare Cl Outlet Controlled 8F Test 7.86e-10
:emi-Flegenerativ Ch\Flare Regen Outlet Uncontrolled 8F Test 1.67e-09
:eml-negeneratlv VSA VSA Outlet Controlled Total PCDD ICR 3.00e-09
e

Semi-Regenerativ VSA VSA Outlet Controlled Total PCDD ICR 3.10e-09
gemi-Regenemtlv VSA VSA Outlet Controlled Total PCDD ICR 4.20e-09
;emi-Hegenerativ VSA VSA Outlet Controlled Total PCDF ICR 2.10e-08
:emi-RegeneratIv VSA VSA Outlet Controlled Total PCDF ICR 3.00e-08
:emi-Regenerativ VSA VSA Outlet Controlled Total PCDF ICR 2.20e-02

APC = air pollution control

C =cyclone

Cl = caustic injection

CS = caustic scrubber

| = incinerator

ICR = infermation collection request
Ib/mm bbl = pounds per million barrels

NA = not available

PC = packed column

PCDD = polychlorinated dibenzo-p-dioxins
PCDF = polychlorinated dibenzofurans

PH = process heater

PS = plate and spray

SCS = spray circulating sclution

ST = spray tower

VRS = vortex scrubber

VS = venturi scrubber

WHB = waste heat boller

114 = section 114 request

4D - 8D = chlorodibenzo-p-dioxins (tetra- through octa-)
4F - 8F = chlorodibenzofurans (tetra- through octa-)



Table B-3. HAP Emission Data for SRU Plant Vent

SRU Prod, HAP Hap
Facility Vent Vent Description 'I'az[gas Rate Emissions ‘Emissions Data
Hap D Npmber Tijpe 2PCD 1 (tpa[) {tpy) (6/1,000 ton)  Source
ACETALDEHYDE 27702 1 cLaus Incinerator 0.0012 ICR assume conc in ppm
FORMALDEHYDE 27702 %1 cLaus Incinerator 0.0080 ICR assume conc in
TOTAL HAP (all SRUs) 27702 0.0092 pem
FORMALDEMHYDE 27701 1 cLaus Incinerator 4.7E08 ICR assume conc in ppm
0%‘.275 COMPD 27701 VENT1 cLaus Incinerator 4.2E-10 ICK assume conc in ppm
A DEHYDE 27701 1 cLaus Incinerator 7.6E-10 ICR assume conc in ppm
FORMALDEH)YDE 27701 3 cLaus Incinerator 4.7E-08 ICR assume conc in
CYANIDE COMPD 27701 3 cLaus Incinerator 4.2E-10 ICR assume conc in ppm
ACETAL 27701 3 cLaus Incinerator 7.6E-10 ICK assume conc in ppm
FORMALDEH)YDE 27701 4 cLaus Incinerator 0.0221 ICR assume conc in ppm
CYANIDE COMPD 27701 4 cLaus Incinerator 0.0150 ICR assume conc in
ACETAL 27701 4 caaus Incinerator 0.0027 ICR assume conc in ppm
mm(aﬂsxw) 27701 0.0399
20501 1 SULFUR 2475 0.003 0.07 114 Response

%? If J 20501 1 ;ﬂ."x_‘ 247.5 0.50 11.07 114K

- CARBONY S LFlDE 20501 VENT 1 SULFU 2475 0.80 17.71 114 Response
FORMALD 20501 VENT1 SULFUR 247.5 0.011 24 114 Response
TOLUENE 20501 VENT 1 SULFUR 247.5 0.002 0.04 114 Response
TOTAL HAP 20501 VENT1 SULFUR 247.5 1.32 29.14 114 Response
CARBON DISULFIDE J VENT 3 CLAUS/TGCU 357.5 0.018 0.28 114 Response
CARBONYL SULFIDE J VENT 3 CLAUS/TGCU 357.5 1.43 22.0 114 Response
TOTAL HAP (all SRUs) J 1.5 222
CARBONYL SULFIDE 20701 Vent 1 Unspec.TGT Incinerator 132 0.15 6.14 D. Hathaway g993
CARBONYL SULFIDE 20701 Vent 2 Unspec.TGT Incinerator 132 2.67 110.7 SourceTest - Sulfur
CARBONYL SULFIDE 20701 Vent 3 Unspec.TGT Incinerator 132 2.37 98.4  Production Rate
CARBONYL SULFIDE 20701 Vent 4 Unspec.TGT Incinerator 132 0.33 13.8 from Site
CARBONYL SULFIDE 20701 Vent 5 Unspec.TGT Incinerator 132 1.35 55.9 Visit Data)
TOTAL HAP (all SRUs) 20701 6.86 285
CARBONYL SULFIDE 20604 VENT 3 SULFUR PLANT Incinerator 225 3.5 85.2 114 Response

RBONYL SULFI VENT 4 SULFUR PLANT Incinerator 225 3.5 85.2 114 Response

TOTAL HAP (all SF!Us) 20604 7.0 170.5
CARBONYL SULFIDE G VENT 5 SCU2/TGCU 1485 13.6 50.18 114 Response
CARBON DISULFIDE F VENT 10 SRU1/2 Tail gas Incinerator 55 0.39 38.9 114 Response
CARBONYL SULFIDE F VENT 10 SRU 1/2 Tail gas Incinerator 55 1.42 1415 114 Response
CARBONYL SULFIDE 27903 VENT 1 CLAUS Incinerator 21.7 ICR
CARBONYL SULFIDE 28103 VENT 1 CLAUS - BEAVON 16.32 ICR
CARBON DISULFIDE 28103 VENT 1 CLAUS - BEAVON 0.20 ICR
CARBONYL SULFIDE 28103 VENT 2 CLAUS - BEAVON 6.97 ICR
CARBON DISULFIDE 28103 VENT 2 CLAUS - BEAVON 0.28 ICR
CARBONYL SULFIDE 28103 VENT 3 CLAUS - BEAVON 24,34 ICR
CARBON DISULFIDE 28103 VENT3 CLAUS - BEAVON 0.20 ICR
TOTAL HAP (all SRUs) 28103 48.30



Table B-3. HAP Emission Data for SRU Plant Vent
SRU Prod. HAP Har
Facility Vent Vent Description Tailgas Rate ‘Emissions ‘Emissions Data
HAP §o) Number Type APCD 1 (tpd) (tpy) ((6/1,000 tont)  Source
CARBONYL SULFIDE 28282 Unpec.TGT 50.0 D Hathaway-all SRU vents
CARBON DISULFIDE 29403 VENT1 CLAUS BEAVON 244 ICR assume conc in ppm
CARBONYL SULFIDE 29403 VENT 1 CLAUS BEAVON 15.1 ICR assurme conc in ppm
CARBON DISULFIDE 29403 VENT2 CLAUS BEAVON 312 ICR assume conc in ppm
CARBONYL SULFIDE 29403 VENT2 CLAUS BEAVON 16.3 ICR assume conc in ppm
CARBON DISULFIDE 29403 VENT 3 STRETFORD Incinerator 0.21 IGR assume conc in ppm
CARBONYL SULFIDE g%g VENT 3 STRETFORD Incinerator 15%8 ICR assurme conc in ppm

TOTAL HAP (all SRUs)




